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DESCRIPTION OF THE PROPERTY AND OPERATIONS AT THE LEWISTON DREDGE, 
LOVISTON, CALIF.1 


Ry Lawrence K. Requa? 


_ IWPRODUCTI oN” 


The property being vorked by the Lewiston dredgé of Placer Development 
(Ltd.) is on the Trinity River in Trinity County, Calif., about 9 miles 
north of the torn of Lewiston (see fig. 1). The nearest rail point is at 
Redding, Calif.', ‘which is exactly 50 miles by road from the dredge camp. 
Recently a verv good section of State highway: has been constructed from 
Redding to Weaverville, and it is now possible to use this highwey for 35 
miles of the distance between the dredging property and Redding. The re- 
Maining 15 miles, however, are over ordinary dirt road. No trouble is ex- 
perienced in reaching the vroperty except for a few weeks during the middle 
7 the winter when snowstorms may make travel difficult but a inponstb ze. 


. At present the proverty ebusiete of about 500 acres of aeeaees land, 
raich extends for about S miles along the main Trinity River and Stuart's 
Fork, It is being worked with one 7-cubic foot, Bucyrus-type dredge, which 
has an average moathly capacity of about 100,000 ‘cubic yards. 


To the end of 1931 avproxi ‘mately 10, 000, ,000 cubic yards of gravel had 
been dredged. -' °° Sek ae j 


HISTORY OF OPSHRATI ON 
‘The eo eed wiven was built ‘by: the Lewiston Dredging Co., a 
subsidiary of the Metals Exploration. Co., ‘began operation in Jamary, 1923. 
The machinery formerly used in the Valdor dredge, which operated at Junction 
City on the same river, Was instailed in this hull. The dredge was worked 
ty the Lewiston Dredging Co. until January, 1929, at which time it was 
acquired by Mark L. Requé, trustee for RB. F. Lewis and L. K. Requa, who 
overated it until August, 1930. At that time operations were taken over on 
a lease basis by Placer Development (Itd.) which is working the property at 
eS 


1~ The Bureau. of. Mines will welcome reprinting of this: paper, sr, provided the 
-_. following fodtnote acknowledgment is used?’ . "Reprinted from U. S. Bureau 
_ of idines Information Circular 6660." 
- One of the. ‘consulting engineers, U. S. Bureau of Mines, and, geologist. 


177 


Google 


I.C. 6650 


Another placer operation in this area is that of the Trinity Dredging 
Co., whose property adjoins on the south that which was first worked by the 
Lewiston Dredging Co. The Trinity Dredging Co. is using a flume-type dredge. 
Also considerable work has been done in this area by hand and hydraulic 
methods, both in the present river channel and on segments of an old high 
channel. As the greater part of this work was done many years ago, there is 
no authentic record of what was produced. Judging from the area worked and 
the ditches installed, much of it must have been profitable. 


TOPOGRAPHY 


The dredge camp is at an elevation of 2,000 feet above sea level. The 
relief of the country on either side of the river is rough and precipitous, 
and the course in which the river flows is generally fairly narrow. Occasion 
al meadows range from a quarter to a half mile wide, and it is in these 
meadows that the best operating rcsults are secured. There are three of these 
meadows on the prozerty, tvo of which have already been worked. The dredge 
is now entering the. third: and. last one. | 


All. of the dvedptne land is covered to a greater or less extent with 
timber, . consisting of small pine and cottonwood, which has to be cleared in 
advance _ the dredge. 


GEOLOGY 


_The bedrock in this area is mostly a series of Paleozoic rocks which 
occur extensively in this part of the State. Locally the series consists 
of meta-andesite, sometimes classified as "zgreenstone," and slate. The 
greenstone constitutes the bedrock under most of. the area being dredged. . 
It is extremely hard and in many places in the narrow channel is quite rough. 
It does not make a very good gold catcher and as a conseguence the best con- 
centration of gold mzy be found anywhere fren 1 to 15 feet above the bedrock. 
Moreover, due to hardness of the bedrock and to its roughness in places, it 
is very difficult if not impossible to clean it thoroughly. The slate, on 
the other hand, is a good gold catcher, and is easily dug. 


The depth of the gravel to bedrock ranges from 10 to 45 feet. In the 
broader meadows. the depth probably averages between 35 and 40 feet, while | 
in the narrower parts of the river channel the dredge has’on numerous occa- 
sions passed over bedrock witn. only a Foot or two to spare. 


The bank savetea. in front. of the dredge ranges. in height yens to 1d 
feet. At times, when digging in the PAVERS uaenareer’ — of the cut is a 
foot. or two under WRUeE: 


The pay gravel occurs in a fairly well-defined channel. At the extreme | 
southern end of the property, first worked by the original company, this 
channel Was | 800 feet wide, Where. recently worked, however, the pay streak 
ranges from 100 to 40G feet in width. Within this pay channel. the values © 
are spotty, which seems to be a characteristic of the Trinity River. 
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_ Remants of an older channel that existed at one time in this drainage 
area are easily seen, as they were extensively hydraulicked by the early ~ 
miners. This channel was from 20 to 30 feet above the bed of the present | 
Trinity River and apparently: was considerably richer than the present sei Sodan 
It has been observed that the dredge clean-ups frequently improve when wor. 
ing near a segment of the older channel. 


The gravel is for the most part easily dug. Large bowlders occur, but 
not frequently. enough to cause any appreciable delay. Clay when it does — 
occur usually is brick-red in color, but is not sticky enough to remain in 
the buckets or to cause any difficulty in washing. This red clay generally 
is found at the surface. Some light-grey bedrock clay has been encountered, 
but this is even less sticky than the red clay and disintegrates easily on 
washing, | 


The numerous stumps left after the clearing of the dredging area are 
allowed to fail into the dredge: pond and will usually float around the dredge, 
though occasionally one fouls the bucket line and has to ‘be Yenoved ‘by the 
crew, 


at 


The greatest difficulty in operating has been due to the occurrence of 
cemented gravel. This "cement" is found in lenticular patches at or near . 
bedrock,’ usu2i+ in tie Harrower parts of the rive: channel, not in the 
deepest part «. the ctannel but flanking it. Isolatsd occurrences of "cement"! 
encountered in the ries flat areas of the deposit but are not common 

ere. 


The water level in’ ‘the “dredge pond corresponds closely with the level of 
the water in the river ever when the dredge is a considerable distance from 

The gravel is quite pérmeable, as denoted by this fact and also by the 
at that shaft—sinking pe pee been difficult here ‘because of excessive 
water. 


res 
- 


CHARACTER OF THE GOLD 


In the last 2-1/2 years of operation the fineness of the gold ranged 
fron 777 to 918, with an average of about 900. The coarseness of the gold 
is about med iuti. ‘Well-worn nuggest up to $3 in value are not’ wcommon; the 
largest one found recently was worth about $8. Under a glass -a considerable 
-tunber of spicules or fine particles of wire gold are often noted in the 
fines recovered in sampling churn-drill holes. Platinum has flot been observed. 


PROSPECTING AND SAMPLING 
The property was sampled in three stages: (1) The southern end of the 
Property was drilled by the Metals Exploration Co. prior to the time that the 
dredge was built in 1923. About‘ 100 churn-drill holes were put down at that 
time. A few shafts were sunk but the greater part of the prospecting was 
done with a steam—driven Keystone portable rig, using standard prospecting 
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casing with an inside diameter of 6 inches. The holes were snaced 125 feet 
apart in roughly parallel rows 790 feet, apart, as shown in Figure 2. (2) 
The unper ground was Dvfospected by. tha. Shasta Dredging Co. in 1922, . ‘using 
the same rig that was used in. prospecting the ground of the étals Explora- 
tion Co. “Over -80“holes were mt dgyarin-rows about 900 feet apart with- the 
holes spaced 150 feet from each other. (3). hen the ‘present diie¥s were 
investigating the vossibilities of dredging from the lower to the upper 
ground, 27 churn-drill holes were sunk in the 8,000-foot interval detveen 
the two’ previcisly prosnected areas. -The rows of holes were about 750 feet 
apart. and’ the holes.were spated 125. feet. from each other in the rows, The 
same drill rig was used in this: Prospegtiag that had been formerly oe 

The cost of» phoepectias can be “stated only for this lest atagsof the 
work, which was done in 1928. The. wage-scale, was as follovs * - 


Per day | 
“OPT LG? evga due weno See Oates ie Oe 5 _,plus board and transportation. 
 Panner eS udyarecauivia te iva Ge iaeie ate! eeseece e $6, ; , do. 


 PAPENAN Ovcntechaaneeecueanaens (50g. “no boara nor transportation. a 


_, The cost was $7.23 per foot. This included the salary of the engineer 
in chatge and une entire cost of:a new:string of drill sap ome ata however, 
was not ‘Worn cut in the prospectsnes tie - 


SAMPLI HG OF THs DRILL HOLES - 


vm @ 


- me 


Logs of each heie were lent on ‘gtantara ‘log ‘Porn ne ehawed the 
-mumber of 1, 2, or 3 size colors obtained in each pan, as well as the char- 
acter of the formations penetrated, the volume. of care removed as measured 
in a graduated pail, and the excess core, Aft any. | ‘Excess core, ‘ ‘resulting from 
loose gravel sloughing into the hole, was compensated. for in the calculations 
by a provortionate scaling-dorn of the values recovered ‘by: ‘panning. 


In the first two nrospecting camvaigns the Radford forma was used, 

with fhe factor 0.27. This :formula maybe written V= oR x 27, in which 
Lx f 

Y= : average value of the gravel drilled through, in cents per cubic yard; 
R = total gold recovered from the. drill, sludge,,in cents; L = total length 
of hole under consideration; f =< a fagtor. expres gin the effective area of 
the cutting shoe on thé casing, whick in this instance, with standard 6-inch 
casing, is 0.27 ‘square feet; and-27, is. the factor to. convert from cubic feet 
to cubic yards. As it was ‘believed that ‘the factor oO. 27 gave too high results, 
0.3068 was used in the last stage of prospecting. This f4 gure is one developed 
by the Keystone Driller Cows eee aa = common use. 

For the purpose of calc: oe ‘ie: ‘ gargare and average value of the 
. entire devosit, the latter was:.divided into blocks. rhe average foot-cent 
“value of alls the’ holes in. each block: vas calculated and this value Was assigned 
to the block. From. the number of yards. in each. block and the average™ es 
it was poses thon Ma calouléte the: eyerene’ value of the entire deposit.- | 
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Figure 4.—Plan of Lewiston dredge 
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The dredge recovery to date kas not equalled the estimated value. In 
the lover or soutnern ground the property ras divided ints two parts for the 
purpose: of calculation. The. first area showed a recovery of 77 per cent and 
tae second 58 ner cent. It is noteworthy that the first area consisted of 
a wide meadow and the second was a narrower river channel. Moreover, there 
vas sone slate bedrock in the first erea and none in the Bocones 


The dredge recovery for the upver area can ioe be. stated, as dredging is 
jast now eee ene there. 


In: the int ervenins’ rea: that TAs eae by the present owners the dredge 
recovery was 62° per cent of the a bea value. 


prion tne foregoing. it may ‘be seen stHat prospecting on the Trinity River 
in this vicinity is apt to give results that: are too high, even when the pipe 
factor 0.50€8 is used. It is probable that the low recoveries ‘noted are due 
largely to the nature of the bedrock. The greenstone surfece is hard and in 
placés is rough, which makes effective cleaning of it almost impossible. 
‘sere slate or soft bcirock.is found, it appears that the recovery improves. 
Recently a soft area in the greenstoné was encountered and the recovery 


showed improvement. 
TETAILS OF OREDGE COWUSTRUCTI ON 


The general elevation of the dredge’is.slown in Figure 3, and a plan in 
Figure 4. It is canable of digsing 33 feet below water level and can carry 
a 15-foot. bank sbove water line in front-of the dredge, making a total digging 
depth of 53 feet. The total width that.can be dug in one swing is slightly 
over 200 feet and the shortest swing tuat will permit progress of the dredge 
is about 90 feet. This is an imortant factor in operating in a narrow river 
Channel. 


~ 


Details of :Hvll . 


The hull, which is constructed of Cregon fir, has a length of 100 feet, 
awidth of 43 feet, a depth of 9 feet,-and a draft of 8 feet (the drawing 
shows. a draft of 6 feet, which was the draft when operations began). 
decis.overhangs the ruli 4 feet on eithér side, giving a deck 51 feet wide. 
The hoat is 3-1/2 years old and it is believed that thé mull will lest about 
four years more. The water in Whieh the dredge is working is always cool 
and this factor pope will as more Aa everece oe to the bull. 


Packet Line 


aes 


Tne digging ladder: measures Ql fect: 3 aehise from : tumbler santos to 
tumbler center. <The lower one-third is ‘of tne closed: girter tyne and the 
unper trvo-thirds of the open girder ‘tyne. The lower tumbler is of manganese 
steel, I+ is round and is cast in two halves. The tumbler shaft is nollow, 


and through it passes a tie-roa which holds the ladder-voints together. 
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The upper tumbler is hexagonal, and the most noteworthy feature is that 
wearing plates of ordinary mild steel are used. Formerly Mayari steel plates 
were used, but it was found thet due to their extreme hardness and the in- 
ability to seat them perfectly to the tumbler faces, they frequently would 
crack. Also there was considerable slippage of the bucket line when hard 
digzing was encountered. L. Picard, chief mechanic at the dredge, suggested 
the use of the mild steel plates. This was a radical step, as it was thougt 
generally in dredging circles that mild steel would not stand up, also that 
it would flow under the pressure of hard digzing. ‘The plates installed were 
of ordinary mild steel and were 2 inches thick. They were bolted and welded 
into place. The results have been more than satisfactory, as the average 
life of each wearing plate has been from four to six months and there has been 
no sign of flowage under pressure from hard digging. The plates seat well to 
- the tumbler faces, the tucket line rms more smoothly and quietly than form- 
erly, and the buckets ‘slip and wear less. 


The lower tumbler is lubricated through a grease pipe extending along 
the side of t:'e lacisar, by means of a high-pressure grease gun. The mOsEerS? 
’ weighing 742 nuunds. ueens are luvricated by grease cups. 


see: are 72, ?-cubic foot buckets in the bucket line, each weighing 
over a ton, as follows: 


Part. Weight, pounds Material 
Bucket (1,545 | Manganesé steel 
Lip 325 Do. 
Bushing set — 26 Do. 

Pin — 14? Mayari steel 


The average life of a bucket lip is 8 to 12 months. After considerable 
experimenting, it has been found possibvie to weld the bucket eyes success- 
fully after sims or fracture apnear. 


. The digzing ladder.is driven by a belt-—connected, variable-speed, 
150-hp. motor. The ladder-hoist winch is likewise geared to this motor, but 
in such a way that the hoist can be run independently of the bucket line. 


-The movements of the dredge are controlled by an 8-—drum winch, belt- 
driven by a 25-hv., variable-speed motor. From this winch run the four bow 
and stern swing lines, and the lines to raise or lower the spuds. 


The main drive and winch motors are overated through controls in the 
front of the pilot house. The screen drive and stacker drive are similarly 
connected to controllers in the rear of the nilot—house. The pump switch- 
boards are Situated on the deck close to the pumps. - 


The power cable comes on board at the stern on the port side, "were the 
main oil switch is placed. Thence it passes up the port side to a: bank of 
transformers opposite the pilot house. 
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DREDGE OPERATI ON 
nat! 

As indicated befo ore, the dredge is operating in a relatively narrow 
river channel and a large part of the dredging is done'’carrying only one cut 
(about 200 feet); however, in the wider meadows three cuts have been carried 
with a total width of over 400 feet. Frequently one side of the dredge nond 
is open to the river and-as:a coneeieen’ no Pump is needed. to supply water 
to the pond. 


The actual capacity of the dredge varies from 90,000 to 120,000 cubic 
yards per month, with an average of about 100,000 cubic yards. The char- 
acter of the digging is primarily responsible for the variation. If bedrock 
is unusually hard and rough or if cement is encountered it ‘cuts down the 
yardage materially. In afew -parts of the dredging area an escessive amount 
of sand and clay overburden wes encountsrea, which necessitated dry washing 
for short distances. Dry wastring is screening without water’, Which causes 


most of the gravel to peas through the screen as oversize.” 


Dredging in a narrow river gorge ‘eats paataiaws which are unknown to 
operators who are working large flet areas. One of the’ most difficult 
problems is to so plan the progress: of the dredge that it will not be neces- 
sary either to cress the-river: or- to'work unvrotected in the’ river during 
the winter months wher high water and: sudden freshcts are’ likely to occur. 

To date it hes been pessible- to: meet: this problem successfully, and ae the 
dredge is just throug: the last: narrow portion of the river‘no more difficulty 
from this source is expeéted;-but-for all operators considering properties on 
similar rivers it is a factor: that’ should: be: ‘given che ‘consideration. 

As previously stated. at-times-excessive amounts ‘of ‘santl and clay in the 
overburden have caused-trcuble.--During one stage of the' operation when the 
dredge was digging fron-the main:river into a high sand beak, the fines going 
through the sluices were so excessive that the stern of the dredge grounded. 
As the rear of the dredge pond was open to the river, {t was necessary to con— 
struct a gunny—sack: dam afd “réise the water in the: ‘dredge vond about 1 foot. 
Dry washing was then resortéd to until the dredge was far enough ahead to ~ 
block effectually the rear ‘of the pond with tailings. The level of the pond 
was then raised slowly and as the proportion of fines decreased, which it 
fortunately did, it was Reese iia resume dears digging. 

Under ordinary sipounetances an average of about 90 per ‘cent’ running 
time is maintained. There have been a few big revair jobs in recent years 
that have pulled this percentage down considérably, but with nothing but the 
ordinary routine repairs the above’ running time is sustained. There have 
also been times when:‘the physical charactéristics of the deposit have caused 
considerable lost ‘time. No great amoumt of trouble has been caused by 
bowlders. Those brought up in the bucket line, which the'winchman believes 
are too large to go over the stacker, are removed by the crew on the forward 
deck. If a bowlder is encointered which is too large for the bucket line to 
bring up, it is worked over Po one side of the pond. © | 


-- 
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Of the total time lost, about a-fifth is.charged to clean-up overations, 
and an equal amount. to moving and otner work on the shore lines which control 
the movement of the dredge. ey analysis of lost time-in the first six,months 


of 1930 is’ as follows: — ek i i ee ee 
. ~ otal: working hours sete tect eee ete eeee rene 5,115 ch? x 
Hours shut ‘down oss. .vie. “ee beeeeesesernces 458° 


Digging time, per cent ee total working time &6 


Cause of delay “os ss "Per cent of ‘shat-down time 
Bowlders’ Peer ere te rere 0.2 | i 
Buckets Oe c rece cecceees Peewee eee eee cree ones: 4.7°.— 
Clean-up > i te ae ae 
_ Hopper ee sea aaenes Bee Pe i Oe 
| Ladder Cee etsomecncsetetbessesctecseresensce BoE. 2 
LINCS 60s sod os oe bibs 4 Kee be Cea Mewes ekees, 12060" 
© MOCOPB, cocrscccerresvcccccreecccccers covceee§ 50D 
.. Power lines eee Tale ee eee a eee eee esa ede ae 
OWE! Off osdancdid ss siaees bese an ee ee ee eee 
Pum: i ciacedelcesiettdeasiedcesss ts Give foun GODGF. 
SCrGcn .. we use cdtacs eee oe cere et cauk ae 
‘Stecker - Cob aaa duoc ce 907. -: 
Stepnine Un" sities cada see nck ewan ss ves coeds ce, al. 009 
—Svuds te ee Veneta. tb: 
‘Tables. sec etereseesseieceedae tee en eeerBle ne. 1e40071 
Thambler, lOWer cececcccccvccoccoccesetcdsecsn Le :- 
_, Tumbler, Upper | Oe e ccc eeceeecersceesceseres 0.8 . 
Winches Cece cecccerccreccsecsctscressceeses 660 
; ip 


Miscellaneous Peete ec eee tee te terse etna tee gy 


a 
o- ree 
ae cy ‘ ' 


New 


patie ‘the above period. the aseaee: was sat: acre: from jamary 13 to: 12° 

Begausé of cold weather, ‘the chief difficulty -béing the freezing or the- | 
stacker, On March 4 a 12-hour shutdown resulted from high water in the river 
Which tade dredging dangerous. Fron May 9 to 1? the dredging.“ceased while. a 
dam’ was built to raise the water ‘in the pond, -féx reasons not ed. erate 
As this was an excévtional occurrence, ‘and will ‘not havpeh-aghin, it was- 
omitted from the above anelerss 

7 A printéd form of daily shift eee: ee 8) is eaiaea: wat: for each. 
shift. — This _shows the men on shift, the hours ‘éa¢ch' -has:worked, . and. the ened 
of each shutdown and the. ‘CAUSE, ~ The men sign theif names, with their time - 
and overtime if any, and this is checked and Bigried dy the dredge mastérs .. 
The ‘height’ of bank at several places across tha: cut as: well’ as. thé. depth: below 
water level that the dredge is-digging are notéd. “IWd types of devth -indt- 
cators are used. One is an automatic: recording device. and the othef a:-visual 
one consisting of a moving arrow on a: ‘graduated scale. The automatic record 
checks the length of shutdowns and the depths recorded by the winchmen from. 
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the. visual one, but for murposes of yardage ceteurerton the denths ta!zen 
trom tne visual depth gage are used. 


Yardage is celcvlated on each clean-up day for the »nerind sirce the © 
previcus clean-up. A map ona scale o< 50 feet to the iach is used to record 
the. progress of the dredge. With transit and stadia rod the dredge cut is 
surveyed,and. then is plotted on tte map. The area dredged is measured with 
a plenineter and by multiplying this by the average dveth for the period 


covered, the total yardage is obtained. 
GOLD-SAVING EQUIPMENT - 


The discharge from the main hepper goes directly to the screen, which is 
30 feet 7 inches long, 6 feet in diameter, and set at 10 degrees from the 
horizontal. There are four sections to this screen, each section containing 
six manz-snese steel screen nlates. The unper tvo sections of plates have - 
&/8-inch oles and the lorer two have i/2-inch holes. Obstruction rings of 
manzanese steel are iccat:d bettreen each section of screen nlates and man-_ 
genese stecl lifter bars are placed’ between each screen plate. The screen 
is driven throu-h its two forward 41-inch rolls by a belt-connected 25-hp.— 
motor. It rotates in a clockrise direction, looking at it from the stern. 
The fines from ne screen are discharged into the distributor, the trough 
of which is 12 inches vide. This in turn’ discharges onto a single bank of 
tables having eight sluices on each side. A high-pressure spray nipe ex- 
tends the entire length of the screen and is directed slightly to the port 
side of the interior of the screen. Spray nozzles are also located at the 
openings of the distributor onto the tables. 


The "save-all" slv ‘ices, as indicated in Figure 3, are on the deck directly 
ve low the upper tumbler and. just back of the ladder well. The drip from the 
buckets fells unon a bar grizzly about 7 feet long and having a forwerd slepe 
of approximately 40°. ‘The oversize drops into tne ladder well. The undersize 
is conducted to the forward end of a sluice tox, about 9 feet Img. This 
Gischarges into another box directly beneath but about 13 feet long and pitch- 
ing forward so that it empties into the ladder well. Both boxes slope 1-1/4 


inches in 12. 


The transverse s luices are eight in mamber on each side of the dredge. 
Bach sluice is 2 feet 7-1/2 inches wide and is set on a grade of 1.5 inches 
per foot. The transverse sluices discharge into four tail sluices, the outer- 
most of which is outside the dredge housing. The other three are inside the 
housing and discharge through a 3-ttay tail slvice regulator, whereby the 
tailings can be either directed to rort, to starboard, or directly astern 
as tae occasion for spud ground demands. The tsil sluices are likewise set 
on a gra ie of 1-1/2 tn le. 


Hun garien:type riffles are used in the sluices. These consist of trans- 
verse wood strips 1 inch wide and 1-1/4 inches. high, but develed on ton so 
that the upstream edge is only 1-1/ 8 inches high. Hach is capped with a 1/4- 
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inch mild steel strap, 1-1/4 inches wide;“which ts set ‘flush. with: the front 
edge of the riffle and projects 1-1/4 inch back of it. The side members are 
1-1/4 by 1-1/4 inch strips. | ee ees 

. Water tor oldscaeine speretions is supplied by two. 10-inch contri tugs) 
pumps (Krogh, No. 10, type B, form E)s One is a high-préssure pump, driven 
at 900-.r.pem..by a direct-connected, 75-hp. motor. This yup ison the star- 
board deck overhang just opposite-the forward end. of the screen. It has a 
capacity of 3,200 gallons rer minute, taking cater from the dredge pond 
through a short vertical-suction ripe and sunplying it direct to the 10-inch 
header and the 15, 1-1/4-inch spray nozzles inside the screen. The other 
main pumn is on the port deck overhang, Likewise abreast of the forward end 
of the screen, It is a low-pressure Dump, having a capacity of 3,000 gallons 
per minute, and-. -is driven. at 600 revoluations per minute by'a 35-bp. motores ~ 
It is connected to the:-two-7-inch‘headers and the 16, 2-inch pipe nozzles — 
which sunnly water. to the distributor cutlets on either side of the screen. 
A 4-inch centrifuga? ‘pump is located ‘on the deck overhang just ahead of the 
low-pressure mmp, This is.-driven at'1,200° revolutions per mimte by a. cope | 
motor. It se.ves as, both primary-vump and bilge ‘TUM, having pvipe connec-- 
tions to four. bilge sections at the four corriers of. the hull, and overboard _ 
discharge and suction, This pump and both the larze rumps | are pee acta 
by a 4~inch lire, which: likewise branches to hose connections at several - 
points about ie. arvtges ; ae 

ion oe 

The atacker pelt 46 Be. 4nches | wide ‘and ib pig eee 32-qunce duck. with 5/16 
inch top covering including the bréaker strip and a 1/16-inch bottom covering. 
It is the practice to calculate the life of these telts in terms of the 
yardage carried ani it is found tuat tne average bait wilt carry slizhtly in 
excess. of 1,000,000: cubic: yards BeTore - it is worn out. The troughing rolls 
on tle Stacker are. 3 feet 8 inches ape" ‘t. Two bowlder retaxders are situated, 
one about.a third and the other: cout Rigas irds of the way up ine stacker,- 
each having Bix stecl: fingers...” These srevent powlacr3 frvn. roliiag dovn the 
stacker. The stacker is driven «tb a en a of 380 feet. per minute by.a 30-hp. - 
motor which is housed:at tue apuer end cf thé stacker. Thig end usually is 
about 37 feet above the level of thé pond. — | 


rapraiioantacid OPERATION | er 
There. i nothing Aetivictive ‘or unusual “in the operation of the gold—. 
saving plant. There is not enough clay in ‘the ground to prevent the, buckets 
from dumping their entire load, and as @ consequence there is no trouble in 
wasning the gravel. .clean,-in- the screen. - No- attempt, has been made to estimate 
the percentace of material: paeceneee ‘by the screen, ‘80 ‘that it is impossi bie 5 
to state what this is. | 


After each clean-up the dredge is run until the riffles. are fairly well 
filled up. Digging is then stopped temporarily while quicksilver is.scattered 
on the upper part of the sluices An: emnounts that experience has shown to be 
sufficient, a | 


177 = 10° < 


Go gle 


7” 4 


ts Gig 6560 ; 


- Jo exact calculation of the amount’ of gold recovered in each stage of 
the operation has been made, but a very large per cent is known to be re- 
covered in the upper half of the first two transverse sluices,. 


- Ordinarily, clean—ups. are made every 10 days. At every clean-up all of 
the riffles in the transverse sluices are removed. Each sluice is divided 
into an upper and lower. part by two unremovable riffles. The contents of the 
sluices are worked down against these unremovable riffles with small hand 
hoes, and a considerable amount of the material is sluiced off. The remainder 
b8 scooped up and carried to the superintendent, who "boils it down" in a 
pail with the aid of a stream of water. The quicksilver and amalgam remain .. 
in the pail and the black.sand is "boiled off." -This is collected and put 
into sacks and carried to the gold house where it is run through a long tom 
cant@ining a quicksilver trap. Iately long toms have been installed on the 
dredge and this part of tie operation has been done there. The quicksilver 
and amalgam remaining in the pail and that in the tran of the long tom are 
placed in a canvas strainer and the quicksilver removed, the amalgam remain- 
ing in the strainer. The black sand remaining is saved up and run through 
an en bargzel about once in six months. — 


The amalgam is planed in a "bleeder," which is nothing more than a merel 
funnel. about a foot high, constructed so that it will fit over a receptacle ~- 
to catch the «"icksilver that drains off. This operation has been found to 
shorten materiully the time necessary to retort. _ we 


After. the amalgam has been sufficiently "bled," it is placed in a retort 
and the quicksilver driven off, following which it is placed in a crucible, 
the pica od raised somewhat, and oe gold melted. It is then poured into 
a mold. . 


The tail sluices are not cleaned un on every clean-up dag and are some- 
timss not touched for a month. The save-all is cleaned un once a month. 


AB a. precaution against theft all of the sluices are inclosed with nea 
wire screening end are kept under packlock at all times. ull insurance is 
kept on the clean-up from the time it is collected in the form of amalgam 
on the dredge until it reaches the smelter. 


| " REPATRS 


Routine revairs usually are made on clean-up day when the dredge is shut 
dom. Every renair that would require the dredge to be shut down is antici- 
pated, if possible, and everything is:in readiness at this time, so that no 
further shutdowns and 1O8e of running time will be incurred. 


- 2 # «© @ 


ee 


vith very few exceptions, are accomplished on the property. | 


ae POLLUTION 


Untdl this year " (1931). it was not necessary to give any thought to stream 
Pollution, due to the fact: that the Trinity River, throughout its entire 
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course, rlows through a region in which agriculture is possible at only a few 
limited localities. None-of the antidebris legislation tuat was in panes in 
otker parts of the State applied to the Trinity River watershed. ' 


Certain resort owners, mostly. in Humboldt County, advanced the claim that 
the pollution of the Trinity. River ‘by the hydraulic miners and the dredges. 
during the fishing seasm wes dcetrimental to their interests. The controversy 
was carried to the State legislature, where after hearing the evidence of 
both sides a compromise bill was. eacted. This bill provides that during 
three months in the summer, starting on July 15 of ‘each year, the sediment 
in'the river mst not exceed 50 parts per million, by weight, at a point 1 
milé below the Trinity ~ Eumboldt County line (see fig. 1). It.is thought 
that the plecer proverties will be able to continue operations through this 
period if considerable care is exercised, .but as the first full season wder 
this restricticn has not gone by, it is impossible to say definitely. 


POWER *: 


Electric power is sunplied to the dredge by the Pacific Gas and tlectric. 
Co. it's Redcing-Eureka power line runs through Lewiston, from where a branch 
line runs up ths Trinity River as far as Minérsville.: The power is supplied 
from “the Redding enc, excevt in case of trouble, when.a small stand-by plant, 
located. at Junction City Puerto oe between. amie and aes 
is used. ee 7 ee aso a 


a Current is supplied at 60,000 volts to ‘the ‘dredge substation, where it is 
stdépped down ‘to 2;20C volts. Transformers on the dredge step ‘this down fur—— 
ther to 440 volts for use in the various motors. “The power line is carried 
across the dredge ee on two pres each mee of four este oil barrels on 
a ‘wooden arenes | ee, “ee 


fal 


No. 6 copper wire is used to carry the current Pe ‘the aredee debate tins 
to the dredge. It was found that the greatest distance at which the dredge 
could work: satisfactorily from the substation was about 1-1/4 ‘miles. Beyond — 
this distance the voltage was tod Low for efficient digging. . 


The power cost schedule that the dredge has been operating under eer 
is as follows: 


First 200 kw. or less of maximum demand (enone $300.00 per month 
Next 500 ky. ‘of maxinmim demand ..cecccccccnceee $1. 00 per kw. per month 


_ Next 500 kw. of maximum Gemand sereesereceeree 0-75 —— | dO- 
All over l, 000 iw. of maximum demand ccececesee 060) ~ = dow 


ergy charge (to be added to demand charge): 


First 150 kw.h. ver kw. per month aiesedetumaes Owe eeut per kw.h. 
a Next 150. “ do. ' Bees Pa ee Se Oe 6 - . do. ; 
All: over, 300 . » dO. rr SO ee ee 2o- do.. - 
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Demand: The maximum demand in any month.will be the average kilowatt 
delivery cf cf the 30-minute interval in which. the consumption of electrical 
energy is greater than in any other 30-mimte.interval in the month. The 
maxim demand on which theidemand-ichargedand energy block will be based 


during the 11 preceding months. .' ->~ 


The maximum demand in recent years has been 39107 eicestte, The actual 
cost for power figured on recent operationg .is 0.89 .cant per kilowatt-hour, 
and the consumption of pawer per cubic yard .of .grevel ae es 1.65 kilowatt- 
hours for the same ae ake ueam: | 
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Motors 


tain driver Sbasgucaeeaneceeaeons Variable 150 | 600 
Swing winch @rr:eeeeeveeeeenenveeeceon Ade 2o | 900 
LOW-PressUre TIMP eesescccceccess | Constant 35 | 600 
High—pressure WuMp ccceccsscccces |. Oo. 7 | 900 
aia lag evalerecelect bees acele is 6 arate : do’. | 20 900 
ilge pump @eeterereeeseaeesenee ven do. . i ‘5. | 1,200 
Stacker Grive ...cccccacceccscces | do. — 30 | 900 
snore PUMP senccccccccccscccersene | do. . 


| 25 ----- 
| 


WATER SUPPLY 


All water for dredging purvoses is taken from the river. As the dredge 
is frequentiy working with at least one side of the pend cpen to-the river, - 
nO shore nump is needed a good part of the time. A+ tin«:3 rhen the dredge 
bond is not open to the river, water is supplied by a cenc™itugal pump 
direct-connected to a 25-hy. motor. At no time has it been necessary to 
convey water more than a quarter of a mile to elevate it more than 25 feet. 
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o bea danes endent 

l dredga master''*": 
-L chief mechanic ~ 
lL blacksmith 

1 carpenter 

5 winchmen 

3 motofmen 

3 oilers 

1 teamster 


At times an extra man is employed on. the day shift. 
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Nase SCALE: oe So — 


The wage scale in the latter part of. 1931" was. aa. ‘toliows foe ieee 
_ . Dredge Master ceessecssece -per ‘month’ - $230.d0 "ae oy 
, 2 Chief mechanic .c.e.eeseee do. — "B50.00 8° Eee 
Pee ahs Winéhmen ..s.2..... eeoeee per day. 5.50 
/ 7" Motormen heer St Go. +. 450° © 
Cllérs 4ssviecwssececceew. 00sec... 4 ~S.se5° % 
“Blacksmith ...e.ecesceeees 06. «6 00 
“Carpenter .lscccecccscece do. 5.50 
Means COP ds. <sedeusseawee oda 5.00 


ACCIDENT PREVENTY ON a 
Regular inspections of the vronerty are made by the State safety engi- 
neer and his recomenidations are followed as to safety-features. Compensa- 
tion insurance is carried vith the State -fund. | 


eo. 
* ee. 


ee COST PER cuBIC YARD o 
Period covered: Jan. l, 4929, to Oct. 1, 1931. 
Cubic yards handled: 2,982,2C4, 
Total overating cost for: period: $241,396.29. 
Cost ner cubic yard (33. months): $0.0809. 


The cost for the first 19 months was $0.0840, whereas tne cost for the 
last seven months has been $0.0652. The vrincinal reasons for the variation 
in costs were: (1) Certain physical ¢ifficulties in dredging during the 
early period; (2) several extensive rébairs necessary in early period; (3) 
lower commodity prices during latter. period. , - 


For the year 1929 the cost ner cubic yard was $0.0797, which was segre- 
gated as follovs: | ‘ 


LADOP cocccceccceccee $0.0255 
Superintendency ..... ©0033 
Supplies ..ccescsccee ©0325 
Lewis, are eee ee ee 20137. 
Office expense «...+.6 0003 
INSULFANCE seccocecees 0032 


Taxes ......-- weeeeee 0012 
7 0.0797 
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’ SHIFT REPORT 
SHIFT FROM TO DA 
TIME OF SHUT DOWN | TOTAL 
From To From To From To ] Hours | Minutes 

ne Ge Oe OG 
[a OOO GO GO 
fbutetDrive TT TT TT TT TE TT 
fcmtp CU Tt 
ee OD OG OG GO | 
PS aaa DRE NE, [905 57 (SN (00) [FA TE ee ee 
fue CC | ET Tf 
[uvetamber = CT | | | dT TT | | TUT TT 
| Upetumber Ss CT | CT | CT | Tl TL | TCT 
fe 
peer CM 
frowertinn = CT CT | Tl ET TT TE 
moe t—“<—ésSSsCiEsC‘CE:“CSOUCCECC TC VT FT ET TT 
a Oe GO Oe Oe 
fee 
fme dE 

| sringwineh CT CT CECT ST | dT dT hE TUT 

| maindivewnen ET ST SE ST CT oT UT hE hE UT TT 
NES 1 Rh: I SE HE SAK 
[Rms CCT ST ET dE dT Tc TUT Wd TUT UT 
Eta eee ee ee ied ee eee 
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ut Depth Below Water 


Winchman 


Motorman | 


Shore Man 


K4 
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Dredge WABCO To ccssis iss at ioe iene deat sales = Average Depth sa uedei tems t dete eg Sha ee Rach Seah Batlle = 


Figure 5.— Daily shift report 
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